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PROBLEM TO BE SOLVED: To provide means for 
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with output of about 30 kw to 45% of a large sized 
composite cycle gas turbine level. 

SOLUTION: In a power generation device comprising a 
combustor 1, a turbine 2, and a compressor 3 in a 
reverse order to that of a conventional gas turbine, 
operational air enters into the combustor 1 through heat 
exchangers 4 and 5 to be inversely fed from a 
compressor outlet side. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The heat engine of a method which a combustor is put [ heat engine ] ahead [ of the 
turbomachinery by which the turbine and the compressor be tied with the shaft / concerned / turbine ], it 
carries [ heat engine ] out by heat exchange with the open air in which the working fluid took in cooling 
of the elevated-temperature working medium to a turbine outlet and the compressor outlet concerned 
concerned using the suction force of the compressor concerned etc. in the combustor, the turbine, and 
the power generator that passes in order of a compressor and is discharged outside, and you carry out 
[ heat engine ] the preheating of the open air concerned, and makes it flow into the combustor concerned 
as working medium. 

[Claim 2] The heat engine which puts only the open air which used together, performed and carried out 
the preheating of the newly introduced fluid with the pump which prepared cooling of the elevated- 
temperature working medium of claim 1 in the exterior of a power generator other than the open air into 
the combustor of a power generator, and makes it working medium. 

[Claim 3] The heat engine which cools elevated-temperature working medium from the turbine outlet of 
claim 1 to [ feeds a fluid with the pump formed in the exterior of the power generator of claim 1, and ] a 
compressor outlet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] An industrial gas turbine began to be used all the more on a large scale in recent 
years as the medium size as emergency power sources, such as small [, such as distributed process input 
output equipment, ], a hotel, and a hospital, and a combined cycle of a large-scale electric power plant 
because it excelled in thermal efficiency. It is aimed at output 30kw extent or the small gas turbine not 
more than it mainly called micro turbine although this invention can be used as further improvement 
means of the thermal efficiency of these gas turbines. 
[0002] 

[Description of the Prior Art] drawing 1 — present — temperature and the relation of entropy showed the 
actuation cycle of the gas turbine of business. Entropy is the parameter showing fluid loss of 
thermodynamics. Inhale atmospheric air in the condition of one in drawing, compress to 2, heat from 2 
to 3, apply to 4 from 3, and it is made to expand in a turbine, it emits to atmospheric air in the condition 
of 4, and one cycle is completed. All of these processes are performed in the high-pressure condition 
from atmospheric air. Since the exhaust gas of the condition of 4 is an about 600-degree C elevated 
temperature, it puts into a boiler again and the spread of the cogeneration which carries out and carries 
out exhaust heat recovery to a steam or warm water is progressing. The attempt which carries out heat 
exchange as a technique of the improvement in effectiveness of unsatisfactory between exhaust heat of 
the condition of 4 of drawing 1 and the compressed air of the condition of 2, raises the air temperature of 
2 and lessens the amount of an injection fuel is made by the small gas turbine. 
[0003] 

[Object of the Invention and a means] Although the method which heats the elevated-temperature gas 
from a compressor beforehand with turbine exhaust gas as mentioned above in improvement in thermal 
efficiency of a gas turbine is current and what is uniquely absolute, the working medium of a 
compressor outlet is already an elevated temperature, and the effectiveness of heat exchange is bad. 
Therefore, the thermal efficiency of the small gas turbine by which 30kw(s) are marketed cannot exceed 
25%. Also by the small gas turbine, the fuel pump of 3 to 5 atmospheric-pressure extent is needed, and 
handling is troublesome and has become the hindrance of spread. A boiler facility is needed for exhaust 
heat recovery. This invention solves these faults. The conceptual diagram of invention of claim 1 is first 
shown in drawing 2 . Since the fresh air by which the preheating was carried out in the low temperature 
side heat exchanger section 4 of the open air inhalation prepared for heat exchange flows into a 
combustor 1 by the low pressure somewhat from atmospheric pressure, a special fuel pump is not 
needed but there is an advantage which can carry out direct supply from gas piping for home use etc. 
Count of thermodynamics was performed supposing the small gas turbine of output 30kw. If the turbine 
inlet temperature of 900 degrees C, outlet temperature of 600 degrees C, and heat exchange temperature 
efficiency are made into 80% for the adiabatic efficiency of a pressure ratio 3, a turbine 2, and a 
compressor 3 85%, the thermal efficiency in question will become 35%. Such comparatively high 
thermal efficiency was acquired because the preheating was carried out from atmospheric temperature, a 
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gas turbine usual in this invention - a reverse order - a combustor 1 and a turbine - since it called two, 
the compressor 3 is arranged and the air of atmospheric temperature can be heated, thermal efficiency 
surpasses the conventional method. Although claim 1 is a brief system, since room of still amelioration, 
such as a point of thermal efficiency, is left behind, a new function is added by invention of claim 2, and 
the conceptual diagram is shown in drawin g 3 . Working medium from turbine 2 outlet to compressor 3 
outlet is cooled in two steps, air and a fluid. That is, it carries out by the fresh air between still 
comparatively elevated temperatures [ gas / just behind a turbine outlet ], and it uses this tempered air as 
working medium. For example, it carries out with the air adopted from the outside until the working 
medium of 600 degrees C of turbine outlets is cooled and it becomes 200 degrees C, and the temperature 
of the working medium of a compressor entry is cooled at about 20 degrees C using a fluid after that, 
and a compressor 3 is further intrercooled by the heat exchanger 5. At the time of the small gas turbine 
of 30kw(s) mentioned previously, if it does in this way, the work which compression takes will be 
mitigated and it will be made to 45% of thermal efficiency. If water is used for a fluid, warm water will 
be obtained and a boiler will become unnecessary. It will become an evaporation plant if natural gas is 
used for a fluid. Claim 3 cools working medium only by the fluid, and shows the concept of invention to 
drawin g 4 . Since the preheating of the working medium is not carried out at this time, effectiveness is 
bad, and since it merely intrercools by the heat exchanger 5, about 30% of thermal efficiency is 
maintained. It uses, only when evaporation gas or warm water is required for a large quantity. 
[0004] 

[Effect of the Invention] A gas turbine is a promising heat engine for the energy conversion deeply 
connected with energy problems or a carbon-dioxide-excretion reduction problem. The improvement in 
thermal efficiency increases significance increasingly for human beings. The concept of the 
conventional method of having heated the compressed air with exhaust gas by this invention is reversed, 
and 45% of thermal efficiency of the high numeric value which was not able to reach until now can be 
attained in a small gas turbine. By the conventional method, even if the effectiveness intrercools a 
compressor, the air temperature before combustion falls and it does not lead to the improvement in 
effectiveness. However, in this invention, since a combustor is ahead [ turbine ], if a compressor is 
intrercooled, thermal efficiency will improve certainly. Furthermore, the greatest effectiveness of this 
invention is for it to be utilizable for fuel economy two convenience by making into the tempered air the 
open air cooled for the increment in a brake horsepower of the working medium which came out of the 
turbine concerned. Therefore, in a small gas turbine, 45% of high thermal efficiency made impossible 
comes out. A boiler is not needed in order to obtain warm water or a steam with exhaust gas. Equipment 
special to the fuel injection to a combustor is not needed. Combustion can carry out in the condition near 
atmospheric pressure, and is safe. Evaporation of warm water or natural gas is obtained as a by-product 
of a generation of electrical energy. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The cycle diagram of the conventional gas turbine 

[Drawin g 2] The sectional view showing the concept of ******** Q f claim 1 

[Drawing 3] The conceptual diagram of claim 2 

[Drawin g 4] The conceptual diagram of claim 3 

[Description of Notations] 

B Combustor 

C Compressor 

T Turbine 

G Generator 
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[Drawing 2] 




[Drawing 4] 
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